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year. The machine is remarkably simple and free from liabilit to derangement, having no valves, pistons, or other movin mechanisms. It consists indeed only of pipes with an intern* jet, and is capable of working properly when left entirely to itse without the care of an attendant. It had at first been intende chiefly for one especial purpose, namely, to empty the pits of hi own patent vortex water-wheels, or other submerged turbine; when access to them is required for inspection or repairs. Durin the progress of the trials, however, which were made of it for bhi purpose, it soon gave indications of being suitable for much mor extensive uses, and of being likely to prove, in certain cases, a: advantageous machine for draining swampy lands or shallow lake; The cases of this kind for which its employment was contemplate! are those in which the low ground to be drained happens to hav< adjacent to its margin, streams or rivers descending from highe ground. With a view to determine its efficiency and its appli cability in any particular cases of this kind, Mr Thomson ha recently constructed an experimental apparatus in which a je pump could be made to act subject to great variations in the rati of the height of lift to the height of fall; and which was suitd for indicating accurately the quantity of water lifted, and th height of the lift, corresponding to each quantity of water allowe< to fall through any given distance within the working range of th apparatus. The results obtained give higher efficiencies than hai been anticipated previously to the experiments, and remove a] doubt as to the quantity of water which can be raised in an; ordinary cases of its employment for the drainage of swampy lane They give, in fact, when taken in conjunction with known laws o the flow of fluids through orifices, the means of calculating, wit] full confidence, the requisite dimensions and proportions of i machine for the performance of a stated amount of work in th< raising of water.
With respect to the nature of the experiments, a statement o a few principal points will here suffice, as the form and constructioi of the apparatus cannot be minutely explained in the absence o the drawings, which were exhibited in the Section by the author.
One of the chief difficulties anticipated by Mr Thomson, ii his attempts to find good modes of experimenting, had referenc< to the determination of the quantity of water lifted by the pum] from the low level to the discharge level, and of that let dowi